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(54) METHOD FOR CONNECTING TRANSPARENT THERMOPLASTIC RESIN MEMBER BY LASER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method which can deal 
with a precise application and connect a transparent resin member 
in an extremely short time without impairing an appearance of a 
product by maintaining the member excellent transparency original -j 
in the member even after the connection. 
SOLUTION: The method for connecting the transparent 
thermoplastic resin member by laser comprises the steps of 
superposing a plurality of transparent resin members at contact 
surfaces in a state in which a very thin infrared absorption 
transparent film having an absorbability of a laser beam is 
interposed between adjacent transparent thermoplastic resin 
members each having non- absorbability of the laser beam, and 
fusion-bonding the resin members by irradiating the outside 
surfaces of the transparent resin members with the laser beam. 
When the superposed resin members are irradiated with the laser 
beam, the infrared absorbing transparent film interposed between 
the transparent resin members absorbs the radiation energy of the 
laser beam to generate a heat, thereby fusion-bonding the 
transparent resin members. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The laser junction approach of the thermoplastic transparence resin member characterized by 
carrying out the plane-of-composition polymerization of two or more transparence resin members in the 
condition of having made the very thin bright film intervening by absorptivity to laser light between the 
transparence resin members which thermoplasticity adjoins by unabsorbent to laser light, and carrying out 
joining by irradiating laser light in the field of an outside transparence resin member. 

[Claim 2] The junction approach according to claim 1 characterized by carrying out bright film addition of 
the pigment or color which presents permeability to a visible ray although absorptivity is presented to 
infrared radiation. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to amelioration of the approach of joining the thermoplastic 
transparence resin members which carried out the plane-of-composition polymerization by laser light 
exposure in more detail about the laser junction approach of a thermoplastic transparence resin member. 
[0002] 

[Description of the Prior Art] Generally as an approach of welding transparence resin members from the 
former, the heat-conduction type joining method, the ultrasonic welding method, the RF joining method, the 
infrared laser joining method, etc. are learned. 

[0003] That is t there are a method which carries out the plane-of-composition polymerization of the 
interface of a transparence resin member, and carries out a cooling pressure welding by contacting an 
elevated-temperature body as a heat-conduction type joining method where melting is carried out, 
respectively, and a method which carries out joining with the Joule's heat generated by energization in the 
condition of having made the electric resistance object intervening between transparence resin members. 
[0004] In an ultrasonic welding method, by the oscillation generated with the supersonic wave from a 
dispatch child, the interface of a transparence resin member is made to generate heat by friction, and 
joining is carried out. 

[0005] In a RF joining method, the transparence resin member in the condition of having carried out the 
plane-of-composition polymerization is pinched with a RF oscillation mold and a support mold, a RF is 
impressed, exoergic melting of the transparence resin member interface is carried out by dielectric loss, 
and joining is performed. 

[0006] If it is in an infrared laser joining method, irradiate laser light at a transparence resin member, a 
transparence resin member is made to carry out absorption generation of heat of the energy, and fused 
junction of the interface is carried out. 

[0007] However, each joining method of these former has a fault which is described below. 
[0008] 

[Problem(s) to be Solved by the Invention] In the case of a heat-conduction type joining method, a 
transparence resin member deforms with the pressure welding by the elevated-temperature body in case 
of an elevated-temperature body method beyond the need, and there is a problem of spoiling the 
appearance of the product after junction in it. In addition, since it passes through the process of separation 
of the elevated-temperature body from the pressure welding of an elevated-temperature body, and the 
product after heating, and junction of transparence resin members, there is also a problem that the 
processing time becomes long. Moreover, as a result of checking existence of the resistor in the interior of 
a product by looking from the outside in case of the laying-under-the-ground method of an electric 
resistance object, there is a problem that the quality of a product is spoiled. 
[0009] In the case of an ultrasonic welding method, since impression energy is absorbed by the 
transparence resin member and declines before reaching an interface, imperfection or the problem which 
becomes impossible has joining. In addition, in case of the transparence resin member which builds in 
precise electronic parts, electronic parts deform by oscillation or there is a possibility that an installation 
mode may displace. 

[0010] In the case of a RF joining method, application is restricted only to the transparence resin member 
which presents high dielectric loss on the frequency used on industry, and joining of the transparence resin 
member which presents low dielectric loss has the problem that it is difficult from the viewpoint of 
business. 
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[001 1] In the case of an infrared laser light joining method generally, since a transparence resin member 
shows high 1 absorption to the laser light of long wavelength and shows high permeability to the laser light of 
shortwavelength, there is a problem. That is, since a transparence resin member absorbs laser luminous 
energy from an exposure front face when the laser light of long wavelength is irradiated on the occasion of 
plane-of-composition polymerization junction of a transparence resin member, laser luminous energy 
declines as it goes to the interior of a transparence resin member. If the laser light which is equal to such 
attenuation and can supply the energy of only the amount which can weld an interface is irradiated, the 
temperature by the side of an exposure front face will rise greatly, and the appearance of the product after 
junction will be spoiled greatly. 

[0012] C onversely, since a transparence resin member cannot penetrate the impressed energy and cannot 
fully generate heat when the laser light of short wavelength is irradiated, joining becomes difficult. Since it 
cannot weld unless it uses the resin member colored by the pigment or the color in order to dare use the 
laser light of short wavelength, application is restrained. 

[0013] Without the object of this invention maintaining the transparency after junction excelled 

[ transparency ] in transparence resin member original, and spoiling the appearance of a product in view of 

the problem of this conventional technique, moreover, it can respond also to a precision application and is 

in offering the approach of joining a transparence resin member extremely in a short time. 

[0014] 

[Means for Solving the Problem] For this reason, let it be a summary to carry out the plane~of- 
composition polymerization of two or more transparence resin members in the condition of having made 
the very thin bright film intervening by absorptivity to laser light between the transparence resin members 
which thermoplasticity adjoins by unabsorbent to laser light, and to carry out joining by irradiating laser 
light in the field of an outside transparence resin member in this invention. 
[0015] 

[Function] If infrared laser light is irradiated at the transparence resin member by which the plane-of- 
composition polymerization was carried out with the above-mentioned configuration, the infrared 
absorption bright film which intervenes between transparence resin members will absorb the radiant energy 
by laser light it will generate heat, and, thereby, joining of the transparence resin member will be carried 
out. 

[0016] Although the pigment added to this bright film in this invention presents absorptivity in an infrared 
wavelength field, since it presents permeability in a visible-ray field, when it checks by looking, it is visible 
to transparence. Therefore, transparency is maintained also even for after junction of a transparence resin 
member. 
[0017] 

[Example] The example of the processed unit which carried out the plane-of-composrtion polymerization of 
the two transparence resin members shown in a drawing below explains this invention to a detail. 
[0018] The processed unit of this example is the configuration of having made one infrared absorption 
bright film 5 intervening between two transparence resin members 1 and 3 by which the plane-of- 
composition polymerization was carried out up and down, like a graphic display. These transparence resin 
members 1 and 3 are unabsorbent to infrared laser light. The infrared absorption bright film 5 consists of a 
thin ingredient homogeneous as a transparence resin member, and although it is transparent, it presents 
absorptivity to infrared laser light 

[0019] On the occasion of junction processing, infrared laser light is irradiated on the front face of the 
upper transparence resin member 1. Without being absorbed, the upper transparence resin member 1 is 
penetrated, the infrared absorption bright film 5 is reached, this bright film 5 absorbs laser luminous energy, 
and generates heat, and the irradiated laser light welds a nearby transparence resin member part. 
[0020] Any ingredients are employable if it is thermoplastics which presents unabsorbent to infrared laser 
light as these transparence resin members 1 and 3. 

[0021] The same ingredient as the transparence resin member joined as a raw material of the infrared 
absorption bright film 5 is used. In addition, although absorptivity is shown in this bright film to infrared 
radiation, it is desirable to add the pigment in which permeability is shown to a visible ray, and a color in 
the phase of shaping. 

[0022] The transparency property spectrum of the infrared absorption bright film which added the pigment 
to drawing 2 is shown, and permeability is taken for the wavelength of the infrared laser light used for the 
axis of abscissa along the axis of ordinate. Adding C0.02%-PET in a graphic display, the thickness of this 
bright film is 50 micrometers. 

[0023] It is desirable to use the near infrared ray laser which is easy to penetrate transparence resin, such 
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as semiconductor laser (oscillation wavelength of 800~960nm) and an YAG laser (oscillation wavelength of 
1096nm), as the light source of infrared laser light. It has the advantage that especially semiconductor laser 
has the comparatively cheap light source, its structure is also brief, and power conversion effectiveness is 
also high as compared with the laser light source of other types. 

[0024] An example of the laser radiation equipment which can be used for the junction approach of this 
invention at drawing 3 is shown. After collecting the laser light which made it generate with the 
semiconductor laser oscillator 11 which attached the condensator 12 with a condenser lens and 
considering as the laser light 15 drawn and extracted to the laser substage condenser 14 through the 
fiber-optic cable 13, this laser light 15 is irradiated at the non-processing unit 16 which consists of a 
transparence resin member and an infrared absorption bright film. 
[0025] 

[Example(s) of Experiment] If it was in the example of 1 experiment 808nm, maximum output 40W, and a 
laser-beam system are 1 -3mm, and the oscillation wavelength of semiconductor laser irradiated the scan 
speed by carrying out [ s ] in 0-40mm /. 

[0026] As a transparence resin member to join f the polystyrene sheet-like ingredient with a thickness of 
0.3mm, the polyethylene sheet-like ingredient with a thickness of 0.2mm, the polyethylene terephthalate 
sheet-like ingredient with a thickness of 0.5mm, etc. were used. 

[0027] An infrared absorption nature bright film is fabricated using the transparence resin member to join 
and an ingredient of the same kind. The organic pigment of a phthalocyanine system was used as a pigment 
to add. The absorption coefficient [ as opposed to / concentration / of a pigment / addition / 30-50 
micrometers and the semiconductor laser light of this bright film in the thickness of 0.02% and this bright 
film ] was 5 - 8%. 

[0028] In addition, in the above publication, although only the example which makes an infrared absorption 
bright film intervene between two transparence resin members was indicated, this invention is not limited 
to this. That is, it is possible similarly to carry out the plane-of^composition polymerization of two or more 
transparence resin members, to make an infrared absorption bright film intervene between the 
transparence resin members which each adjoin, and to carry out this invention. 
[0029] 

[Effect of the Invention] Since the transparence resin member is welded by generation of heat by the 
energy-absorbing of the infrared absorption bright film made to intervene between transparence resin 
members according to this invention, junction is ensured. And since permeability will be presented to a 
visible ray even if this bright film is transparent and it adds a pigment and a color, the appearance of a 
product is not spoiled. In addition, since it is not necessary to irradiate too much laser light with the big 
amount of energy, while a transparence resin member processes, it does not deform, therefore is suitable 
for processing of a precision product 
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DRAWINGS 



[Drawing 1 ] 




[Drawing 2] 
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